the intergenic spacer (ITS) region between 16S and 23S rDNA (Fisher and Triplett, 1 1999) . Using these methods, we have established a way to evaluate the presence or 2 absence of toxin-producing cyanobacteria using a capillary sequencer. Although ARISA 3 has been applied to analyze cyanobacterial communities using specific primers for 4 cyanobacteria (Wood et al., 2008 (Wood et al., , 2009 Drakara and Liess, 2010) , information about 5 the identity of ARISA fragment lengths in each species or strain remains limited. Therefore, we confirmed the resolution of ARISA using 19 cultured strains. Secondly,
7
we collected water samples from 30 locations in the western part of Japan. We discuss 8 the current distribution of potentially toxic cyanobacteria, particularly for the newly 9 discovered anatoxin-a-producing strains of Cuspidothrix issatschenkoi (Usačev)
10
Rajaniemi et al. (Rajaniemi et al. (2005) , synonym: Aphanizomenon issatschenkoi 11 (Usačev) Proškina-Lavrenko) in Japan.
collected onto pre-combusted (3 h at 420°C) Whatman GF/F filters for DNA extraction 1 by filtration. The samples were stored at -20°C until DNA extraction. temperature (Table 3) , and 1 min at 72°C; and a final extension step at 72°C for 15 min. Biosystems) and the mixture heated at 95C for 5 min to denature the PCR products.
5
Fragment lengths of all PCR products were determined using an ABI3100-Avant were analyzed by GeneMapper ver 4.0 (Applied Biosystems).
and were represented by the following symbols: r (<5%), + (<20%), ++ (<50%), and 1 +++ (50%).
2
Since cyanotoxin-producing strains usually coexist with non-toxic ones, 3 threshold values were set lower for multiple toxityping than for ARISA, and the 4 presence or absence of cyanotoxin synthetase genes was judged by the peaks, which 5 yielded more than 50 fluorescence units around the correct positions (Table 3) . Because 6 cyanotoxin synthetase gene fragment lengths can differ to some degree between strains 7 (e.g., Rantala et al., 2004) , all peaks located within 5 bp of known positions were 8 counted (Table 3) . 
Cloning and sequences

11
To identify the toxin-producing cyanobacteria in detail, clone library analyses 12 of the environmental samples were also conducted for the aminotransferase domain on region were conducted on 11 samples (nos. 4, 7, 9, 12, 14, 15, 18, 21, 24, 25, and 30 in 5 and III) and Nostocales sequences (cluster IV).
12
Clone library analyses were also conducted on 7 samples which showed 13 positive PCR products for ATX (nos. 7, 11, 12, 15, 16, 21 and 22 issatschenki) SP 33 and clustered together with it ( Fig. 3 ).
18
To gain further information about the anatoxin-a-producing strains, clone many sequences from the clone libraries showed high similarity to known M.
1 aeruginosa ITS sequences, we omitted these sequences and constructed a phylogenetic 
Discussion
11
ARISA is a method which detects length heterogeneity of the 16S-23S rDNA
12
ITS region and has been applied to evaluate cyanobacterial community structure
13
( Wood et al., 2008 Wood et al., , 2009 Drakara and Liess, 2010 and so agarose gel electrophoresis may be unable to discriminate several base pair 9 differences in fragment length. This is also a potential benefit of using fragment 10 analysis to directly identify potentially toxic cyanobacteria. and sequencing of PCR products.
8
Despite the utility of ARISA for analyses of cyanobacterial communities, the 9 differences in fragment number between strains appeared to complicate the 10 interpretation of the data (Table 2 ). This problem arises from interoperonic differences 11 in spacer lengths within genomes (Nagpal et al., 1998) , 1997, 1998) . In a study 4 on Finnish lakes, 54% of the lake samples contained more than one potential regionally.
Despite the low diversity of potential microcystin-producing genera, these were 1 present in 83% of the samples when studied with an HEP primer set ( Briand, E., Escoffier, N., Straub, C., Sabart, M., Quiblier, C., Humbert, J.F., 2009.
7
Spatiotemporal changes in the genetic diversity of a bloom-forming Microcystis 8 aeruginosa (cyanobacteria) population. ISME J. 3, 419-429. Briand, E., Gugger, M., Francois, J.C., Bernard, C., Humbert, J.F., Quiblier, C., 2008.
10
Temporal variations in the dynamics of potentially microcystin-producing strains 11 in a bloom-forming Planktothrix agardhii (cyanobacterium) population. Appl. Vaitomaa, J., Rantala, A., Halinen, K., Rouhiainen, L., Tallberg, P., Mokelke, L., synthetase E copy numbers for Microcystis and Anabaena in lakes. Appl. Total  25  22  25  7  1  1  1  7  2  8  1  2  7  2  1  8  16  9  2  1  1  2  1  2  2  3  3 a, North basin of Lake Biwa; b, South basin of Lake Biwa; c, Types of the sites (L, lake; P, pond; R, reservoir); d, cyanotoxins specific primers (HEP, all microcystin and nodularin producers; UM E, all microcystin producers; M IC, microcystin producing Microcystis ; ATX, anatoxin-a producers); e, (UAF, unassigned fragment; CR , Cylindrospermopsis & Raphidiopsis ; P , Planktothrix ; ITS 2, intergenic spacer 2 frangents of Nostocales & Oscillatoriales ; r, <5%; +, <20%; ++, <50%; +++, >50% 
